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December 10, 2002 Office Action. To the Applicants knowledge, as shown in 
the marked-up copy, the substitute specification includes no new matter. 

IN THE CLAIMS 

Claims 1,3 15 and 17 have been amended. Claim 19 has been added. 


A method of driving a passive matrix addressed display or memory array 
of cells comprising an electr cally polarizable ferroelectric material exhibiting 
hysteresis, wherein the polarization state of individual, separately addressable 
cells can be switched to a des red condition by application of electric potentials 
or voltages to corresponding Iword and bit lines in said passive matrix, the 
method comprising the steps of: 


approach or coincide with one bf n predefined potential levels, wherein n > 3, 
the potentials on said selected! word and bit lines forming subsets of said n 
predefined potentials involving mvoRD and nsiT potentials, respectively; 

controlling the potentials qn all word- and bit lines in a time-coordinated 
fashion according to a protocol! or timing sequence, whereby word lines are 
latched in a predetermined sequence to potentials selected among the nwoRD 
potentials, while bit lines are either latched in a predetermined sequence to 
potentials selected among the neii potentials or are connected during a certain 



Claim 1 . (Twice Amenc ed) 


controlling individually 



word and bit lines to 
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period of the timing sequence to sensing circuitry that senses charges flowing 
between at least one cell knd its associated the bit line, to form a crossline 
voltage potential between bk lines and word lines; and 

arranging said timing sequence to encompass at least two distinct parts, 
including a read cycle during whichcjiarges flowing between a said selected bit 
line and the cells connecting to sdkLbit line as sensed by the sensing circuitry, 
and a refresh/ write cycle durmg which polarization state(s) in cells connecting 
with selected word- and bit Imes are controlled to correspond with a set of 
predetermined values, where ^^e timing sequence results in unselected bit 
lines and word lines having a\i average crossline voltage potential < Vs/3, 
during read/ write cycles, wherd Vs is the voltage across an addressed cell 
during read, refresh, and write cy®les, 

wherein all memory locations are accessed solely by its corresponding bit 
and word line on a single array layer. 


Claim 3. (TwicS Amended) 
A method according to claim 1 , 

wherein the valu&s^^ 3 and nwoRD = 3 and neiT = 3 are selected, in case 
voltages across non-addressed cells do not significantly exceed Vs/3, where Vs 
is the voltage across an andressed cell during read, refresh and write cycles. 
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Claim 15. (Twice Amended) 

A method of driving a passive matrix addressed display or memory array 
of cells comprising an electrically polarizable ferroelectric material exhibiting 
hysteresis, wherein the polarization state of individual, separately addressable 
cells can be switched to a desired condition by application of electric potentials 
or voltages to corresponding word and bit lines in said passive matrix, the 
method comprising the steps of: 

controlling individually a potential on selected word and bit lines to 
approach or coincide with one of n predefined potential levels, wherein n > 3, 
the potentials on said selected word and bit lines forming subsets of said n 
predefined potentials involving nwoRD and neix potentials, respectively; 

controlling the potentials on all word- and bit lines in a time-coordinated 
fashion according to a protocol or timing sequence, whereby word lines are 
latched in a predetermined sequence to potentials selected among the nwoRD 
potentials, while bit lines are either latched in a predetermined sequence to 
potentials selected among the neir potentials or are connected during a certain 
period of the timing sequence to sensing circuitry that senses charges flowing 
between at least one cell and its associated the bit line; and 

arranging said timing sequence to encompass at least two distinct parts, 
including a read cycle during which charges flowing between a said selected bit 
line and the cells connecting to said bit line as sensed by the sensing circuitry, 
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and a refresh/ write cycle during which polarization state(s) in cells connecting 
with selected word- and bit lines are controlled to correspond with a set of 
predetermined values; 

wherein all memory locations are accessed solely by its corresponding bit 
and word line on a single array layer, and 
^^|||^ wherein a pre-read reference cycle is applied which precedes the read 

cycle and is separated from it by a selected time, and which mimics precisely a 
pulse protocol and current detection of said read cycle, with the exception that 
no voltage shift is imposed on an active word line during said pre-read 
reference cycle, and by employing a signal recorded during said pre-read 
reference cycle as input data to circuitry that determines a logic state of the 
addressed cell. 


"5^^ ^ Claim 17. (Amended) 


/ A method of driving a passive matrix-addressable display or memory 


array of cells comprising an lelectrically polarizable material exhibiting 
hysteresis, wherein the polarizatiin oi individual, separately selectable 

cells can be switched to a desired condition by application of electric potentials 
or voltages to word and bit lines fc^ming an addressing matrix, and wherein 
the method comprises: 
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establishing a voltage nulsing protocol with n voltage or potential levels, 
n > 3, such that the voltage Ipulsing protocol defines a timing sequence for 
individually controlling the voltage levels applied to word and bit lines of the 
matrix in a time-coordinated\ fashion, and producing a crossline voltage 
potential between bit lines and word lines,_said timing sequence being arranged 
in at least two distinct parts including a read cycle during which charges 
flowing between a selected bit line and the cells connecting thereto are sensed, 
and a refresh/ write cycle during which the polarization states in cells 
connecting with a selected word! and a selected bit lines are brought to 
correspond with a set of predetermined logical states or data values; 

selecting individual memory cells for an addressing operation in the form 
of writing data thereto or reading fdata therefrom inherently in the voltage 
pulsing protocol by applying each of me v( ^5g e levels of a pair of active voltage 
levels to respectively a word line and mhit line crossing at the memory cell to be 
selected; | 

keeping before initializing a write or read cycle all word and bit lines 
latched to one or more quiescent voltagQ|levels; 

performing a write operation in me write cycle of said defined timing ' 
sequence by latching a word line to a fi^st voltage level of said pair of active 
voltage levels, and either one or more bifl lines to the second voltage level of 
said pair of active voltage levels or to a quiescent voltage level being as close as 
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possible to the voltage level applied to said word line, thereby activating the 
word and bit lines to perform the writing operation on a selected memory cell 
by either setting a definite polarization state in the cell, changing an existing 
polarization state of the cell, onleaving an existing polarization state of the cell 
unaltered, said polarization stale being predefined as representing data values 
stored in the memory cells, wnile inactive word lines and inactive bit lines 
during the write operation are latched to at least one quiescent voltage level or, 
in case more than one quiescent voltage level is used, switched from a 
quiescent voltage level to a secoiljd quiescent voltage level or a second voltage 
level, wherein the difference betwe^^^id voltage levels do not exceed Vs, 
where Vs is the voltage across an ^pdressed cell during read, refresh, and write 
cycles; 

performing a read operationlin the read cycle of said defined timing 
sequence by latching a word line and one or more bit lines respectively to either 
of the voltage levels of said pair of active voltage levels and sensing the charge 
flowing between one or more activelbit lines and respectively one or more 
memory cells connecting with said hm line or bit lines, said charge flow being 
indicative of a polarization state of respective said one or more memory cells, 
while inactive word lines and inactive pit lines during the read operation are 
latched to one or more voltage levels in\ which the difference between voltage 
levels shall not exceed Vs, where the timing sequence results in inactive bit 
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lines and word lines having an average crossline voltage potential < Vs/3, 
during read/ write cycles; a!nd 

returning, after terminating\a write or read cycle, all word lines and bit 
lines to quiescent voltage levels; tl^e selection of voltage levels for active lines 
\ .according to the voltage pulsing piotoc(Srtaking place in regard of whether a 
polarization state of a memory cell ^halfxRe^et, remain unchanged, or reset in 
the write operation, while the selectJon of voltage levels latched to the inactive 
word and bit lines among quiescent Voltages or other voltage levels takes place 
in the write and read operation in rqgard of the voltage levels applied to the 
active word and bit lines. 


Please add the following new claim. 


15 


—Claim 19. The method according to claim 9, where 61 = 52 = 0 
corresponds to read/ write protocols\ wi^^maximum Vs/2 or Vs/3 voltage 
exposure on non-addressable cells.— 


